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‘ ON THE P SSiBLE CAUSE OF CHANGES IN THE
SUN-ATHOSPHIRE RELATIONSHIP |
fPollovwing is the tranélation of an article.by
L.A.Vitel!s entitled "0 Vozmozhnoy Prichine
Izﬁeneniy Solnechno-Atnosfernykh Svyazey" |
‘“{Eﬁglish version above) in M@tecroldgiya'i‘ﬁidro~
lggiya (M&teorolagy‘aﬁd-Hydfblggy}, No 7, MOSCOW,

July 1960, pages 9=13./

Many investigators wholhave studied the velationships
of various atmospheric phenomeﬂa'with.golaf'aetiviﬁy have
noted that these relationships do not'remain cénstant. In
the coursejcf a long perlod of yéaTs they can be charactes
rized by a very high pasitivé correlation coefficient.
Then comeﬁ g tlme span when the sign.of the relationship

becomes inverses yet even a negative correlation coefficiert

often has values which are indicative of a very close re

1aﬁi§nshipo And then once again a direct relationship can
be observed, Such changes can be repeated several times over
gifferent time intervals; somatimes$thmugh;the relationship
hecomes conpletely Uﬁiﬁﬁ@lligiblem

Naturally,, such alternating character of relationships
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vnderlying the in dicated changes in r@laﬁionship‘ becﬂmaé

“therefore moet CEE :ential for helzogecphy Se

In th@ present sriicle a hvnathesma is introduced 1
which purports to explain a prinsipal po ility of chang@u

of the character of sun«atmasghere relationships,

The considerations stated below do not in any degree
pretend to be final and are based upon a theoretical model
of the meehanlsm.cf heliotropospheric relationshilps, construc-
ted by L.P. Rakipova /5, 6/9 |

ﬁ?@&fd&ﬁg £ ) Rakﬁpava*s sy stem, atmosphere above tro-
pasphe cie "yblancd and anticyclanes 1¢ divided into several
layers with the cireulation sign alternating from layer %o
layer. "

Tn the lower stratosphere an anticyclone is_lmcated
ab0va'tha‘cyalonegnigher,.a layer with & cyclonic character
of circulationy still higher - again an anticyclone,and so
forthe ALl the circulatlion wheels are interconnected into a
single mechanism, The distribubion of clrculation wheels
above the anticyclone is *nVﬁrS to the cyclonicy that 1s,a
wy»iope is 1ocatea mhove &n antieyol@ﬁ@ and ¢ f@rinai

- ' We shall not aarraﬁtay ‘exahine all the detzils of bthis
systeﬁ, From our point of wiew (shared also by Rakipova) it
is hardly possible to spealk about one universsl system. Ab
a different time,or even at the same time in different re-

| gions of the earthya different stratification of atmosphere
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dan telre place. The prine ipal icea of
of major lmpqwaarﬁe, nanely the slteruation of layers with
different circulatlion signs. This systen permitied the expla-

the verimoility, established esrlior uy the author

" ee) .. o " et et R . m.b - " o e
/u/ influence of sclar sctivity on cyclones and anti-

cyclones. ot

The warming vp of some layer of the upper atmosphere
VS R . . " e
at the supense of the energy of solar corpuscles causes In

E ) P Rt ¥ AT i T . A 2 P oo SPP
this lavyer a rise of lscbaric surfaces and anticyclonic

cireulation. If, for instance, an nnT%““eﬂ layer is

sphere}, above the cyclone this layer is characterizsd by

anticyelonle circulations con équemfly9 this circulation is

-

‘strengthened ss well as the circulation of adiascent layers,

11 of this leads to the deepening of the tropospheric

CYCLOMNE,

Fa
=

reverse situ on will oceur above the snticyclone if
the even laver is characterized by cyclonlce eirenlation. The
warning up of this layer, waiging & tendency to anticyclonic

cireulation, will sunpress cyclonie ~rotation. Vertlcal moves

mente (pnd, connected with them, horizontal NOVn””ﬁb)jL ad ja
coent lavers will wealen correspondingly. This wiil lead %o

& wearzening of the total vertical complex of interconnected

-cireulatlon wh@els snd, finally, to a weakenlng of the [Se

pospheric antleyclone.
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Cyclones and anticyclones. This mechanism compensates the
loss of the masgsses of aiy in the deepening cyclones by means
Qf a corresponding transfer of air to anticycloness that is,
simultaQGOLS¢v with the intensification of cyclone 28 1t

Pl
0L

o

causes an intensification of anticycloneg or a widenin:
the region of their distribution.

Therefore the opposite character of the effect of solar -

£1vity in the intensity of cyclones and anticyclones is
not aiways expressed sufficiently clearly.

The differémﬁ@-of ﬁhe¢sf*e@t of corpuscular currents of
different havan@@ﬁ is alﬁagand for the same reason,not always
cleérly @xpregsed& A | ‘ _ |

An iﬁamffieiemtl?‘ﬁléaé'éiéﬁaﬁiéﬁl 8160 0couTE when

in the current o¢§a ti&l@& iﬁﬁaﬁiﬁg ﬁu@*,?“&g,? alldﬁma€ﬁhrre
tbez is ne definite m*edc*n inance of the hﬁ“&lﬂr c'ﬁ the soft
componenty that is,when the velocities of the particles are

heterogenecus, An even greater COMﬁl ation is introduced

into the res ulnwng effect by the appearance of secondary
particles, originating under the zction of solar corpuscles

in upper layers of'ﬁhe atnogphere, Velocities of these parw
ticleg, and conseguently also their effectycan differ subs-
tantially from the valocities‘amd the effect of primary par-
bicles of solar origin.

A11 of this greaﬁlyicompliéateﬁ and entangles helio=

tropospheric relationships, hindering detection of that
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nich - we epoke above., Votwithstandin
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rlsxtiy of circumstances, hovever, the

verified on sal naterial,
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Observations of
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Tield of rockelt investigations of upper

mic space, Ve can hope thet in the near

corpuscules bov%
the increasing 6Ci-

gilven effect can be

guffdicient dote on

eloelties of corpuscles

a1l tJMOgLn cormection with the rapid vrogress in the

stnosphere and CoSe

-

future we shall obe

ey dam Tawr v ey o£5 1 gy o - sy e b 4 ’ o e s X g ] Y o A
tain by means of rockel observations rich material for the

immediate comparison of cmrpmsal& veloclties. While such maw

Y

terial dﬁ@g‘mwtfoxistﬁnc is permissible

3

approxinately, ahont the difTere

€ #

to use indirect exwro =

nents from which it is possible %o c;n;nctmwm if only very

nce of the veloeities of the

PRy . g o~ T Lo e, e o e g P . " . X 3
corpuscles. Magnetic storms can serve as such exponents.

The autlor has established already
out in his veport /3/ that the influen

upon atnospheric circula

magnetlic stormg of different intensity

many instances the effects of storms be

tlon during éaya character

inﬁl@%? and pointed
ces of salér écﬁivity
ized by
are different, In

longing to the class

o

Let us cite song examples . corraborating this assumpe

[T £ . Y
he dates of heavy and very hesg

storms for the perlod
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hs can be seen Ird fig. 2, the changes of this index in
— T -

Furopean territory of the USSR andthe'cagpianQregion}. The

given combined index reflects to a certain degree conditions

of the V

1isfer on Eurapean territory of the U&%R.

TSNS




o

cyclones and anticyclo-
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attenmpt to enalyze 2ll of the details bul rather to demons

:

trote the peiuneipal possibility of an explanation of & 4iffe=
rent effect of the oubbursts of solar activity.
It ecan be seen from the cited examples that lucreases

in solar actxvjﬁy, accompanied by the ejection of corpusci-

~legs of different energy can influence processes in the low=

cer layer of terrestrial atmosphere in a different mannele
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Yet, as - was demonstrated in M.S. Sigensonts 7

¢lte /4/ reports, corpuscular activity of the Jun

substantially
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and syshtematic eyclical changes of

as to the velocity of corpuscules intruding into

¢ atnosnhere, the character of heliotropospheric relavic

can be sharply different, down to s chenge in the sign

. . . o s e e . n
of the given relationships fron time peried to Lime Deriod,
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tions and the very posing of this:prablem.waS‘considereé
unsclentific. At the present time this problem agquires &
deep physical meaning,and investigations in the given dire@;
tion open new vistas in the exploration of the mechznism of

sun - atmosphere relationships,
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